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Abstract

The clinical significance of abnormal postexercise systolic blood pressure (SBP) response in patients
with hypertrophic cardiomyopathy (HCM) was assessed by treadmill exercise testing in 30 normal sub-
jects and 96 patients with HCM.

SBP recovery ratios were derived by dividing the SBP at 1 and 3 min after exercise by the peak exercise
SBP. The upper normal limit of the SBP ratio was defined by two standard deviations (SD) from the mean
in 30 normal subjects. A postexercise SBP ratio that exceeded the upper normal limits of the SBP ratio
was considered to be an abnormal SBP response in patients with HCM. Twenty-seven (28%) of 96 pa-
tients with HCM showed an abnormal SBP response.

Compared with the normal SBP response group (69 cases) among patients with HCM, the abnormal
SBP response group had lower SBP response during exercise (22+25 vs 62+26 mmHg : mean+1 SD,
p<0.05), more prolonged QRS width (110321 vs 92+20 msec, p<0.05), higher incidences of ventricu-
lar tachycardia (12 vs 7 cases, p<0.001), and sudden death (7 vs 0 cases, p<0.0001).

The defect area of T1-201 myocardial scintigraphy was more extensive in the abnormal SBP response
group (2.9 1.7 segments) than in the normal SBP response group (1.1+ 1.3 segments, p<0.05). During
atrial pacing (120/min), pulmonary artery wedge pressure was slightly elevated from 10+2 (at rest) to 14
=+ 3 mmHg (during pacing) (p<0.001), cardiac index showed no significant changes, and time constant T
was shortened from 58 13 to 48+ 10 msec (p<0.001) in the normal SBP response group, but in the
abnormal SBP response group pulmonary artery wedge pressure was highly elevated from 12+5 to 20+
3 mmHg (p<0.0001), cardiac index was decreased from 2.51+0.7 to 2.1+0.6 //min/m? (p<0.05), and
the time constant T had no significant changes.

These observations suggest that patients with HCM and abnormal postexercise SBP response have an
abnormal cardiac response during exercise and extensive myocardial damage.
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patients with hypertrophic cardiomyopathy
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1. EBHEFRTEOMERIS

EEBED recovery ratio ¥, EENBFMETH 19T
0.921+0.07 CF¥EL1 BERZE), 3 7% T3 080+
0.09 T o 7> (Table 1). Recovery ratio ?IE#fE % &
FHO 2ERRELL, RTR15%2VWL 350K
HCTEFEERUDEDOEARLAFAEZMEFLAGIE L
7z, 27 51 (28%) MMLEF EREHICE TN, 69 Bl (72%)
WRIEERGEZRL, MESEFRTRICERICTREY
BENIH LN oz, IBAELLEHEE 2 B T 0
DEENTIZE T A S N H> o 72 (Table 2).

2. Ly RINETHHREBOKE
FERELUERIE 2 BEoEB) b o LA E X FE%E T

Systolic blood pressure (SBP) response during and after treadmill exercise test in normal subjects and

SBP (mmHg) SBP recovery ratio
R R SBP response R R
Rest Peak eclove.ry e(;ove_ry during exercise ec]ove.ry ec?:’ove.ry
at 1 min at 3 min (ASBP) at 1 min at 3 min
Normal subjects (n=30) 122+16  174£30 16027 139£25 52+24 0.92+0.07 0.80%0.09
Hypertrophic cardiomyopathy (n=96)
Abnormal response group (n=27) 114+ 17%* 135:£29*' 154£33%2 [4425% 22+25%! 1.16+0.10  1.10%0.12
Normal response group (n=69) 125£21 187+33  164%£29  147%25 62126 0.89+0.10 0.79%+0.09

Abnormal response group : abnormal postexercise SBP response group, Normal response group : normal postexercise SBP response group.
mean =+ 1 standard deviation. *'p<<0.05, *?not significant (vs normal response group).
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FIVEERIZEVEICH D (0.05<p<0.1; Table 2),
EHhOIUEHNE LEERIAERIVEETH 572 p<
0.001; Table 1).
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1) LERXFrR (Fig. 1)

Vs FEORESIIHFLAFH 24 1.6 mV (FHEL]
EERE), E¥RCEE3.0213mV LEERICEEZE

ERELOHIED BB AR T HRIOERE 67

X% h o745, QRS MBIZHE LEFFHTIE 110+21 msec
T, EERICEED 92+20msec I LAEICER LT
W7z (p<0.05). Holter LB EDLEFEMAIZH LH
TiE 261D, EERICED 7THICLKLEEICS
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Bl LE W ER % 528 72 (0.05<p<0.1).

2) RATEH (Fig. 2)
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Table 2 Treadmill time and heart rate response during and after treadmill exercise test in normal subjects and

patients with hypertrophic cardiomyopathy

Treadmill time

Heart rate (bpm)

(sec) Rest Peak Recove'ry Recove.ry
at 1 min at 3 min
Normal subjects 469+124 84+13 150£18 135£20 104+13
Hypertrophic cardiomyopathy
Abnormal response group 418 £143*! 72+ 14%2 143 +26%2 120+21% 92+ 17*2
Normal response group 514+152 72+12 143+20 118+22 93+20
*10.05<p<0.1, *2not significant (vs normal response group).
Explanations of group and abbreviations as in Table 1.
s mv  RVS5 amplitude msec QRS width
[ NS 1 P<0.05
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120 T
3 4 o fo)
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80 - |
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Ventricular tachycardia (VT) ST depression
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X 0.05<P<0.
80 80 -
60 4 60
40 4 VT ) 40 - B ST depression (+)
VT [J ST depression (-)
20 1 ‘ ’ 20
0 - J
Abnormal Normal Abnormal Normal
response group response group response group  response group

Fig. 1 Electrocardiographic findings in patients with hypertrophic cardiomyopathy
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Fig. 2 Clinical profile of patients with hypertrophic cardiomyopathy
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Fig.3 Type of hypertrophic cardiomyopathy and postexercise sys-
tolic blood pressure response

HOCM

ASH=asymmetric septal hypertrophy; Diffuse =diffuse
hypertrophy; APH=apical hypertrophy; Dilated HCM=
hypertrophic cardiomyopathy resembling dilated cardiomyo-
pathy; HOCM =hypertrophic obstructive cardiomyopathy.
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Table 3 Results of atrial pacing in patients with hypertrophic cardiomyopathy

PQ interval (msec) SBP (mmHg) Time constant T (msec)
Heart rate
at rest Pacing . .
(bpm) Rest (120/min) Rest Pacing p value Rest Pacing p value
Hypertrophic cardiomyopathy (n=40)
Abnormal response group (n=13) 646 168+19 250+32 111+14 102*15 0.05<p<0.1 77+26 72+22 NS
Normal response group (n=27) 66+9 158+16 246+44  128+18  128+*21 NS 57+13 48+10 p<0.001
p value NS NS NS  0.05<p<0.1 p<0.05 NS p<0.05

NS =not significant. Abbreviation as in Table 1.

Cardiac index

2 /min/m?
2.8

—@— Abnormal response group
—O— Normal response group

2.47
2.0 Fig.5 Hemodynamic changes during atrial pacing
i (120/min) in two groups of patients with hyper-
0+ - r T T trophic cardiomyopathy

0 10 14 18 22 mmHg Abnormal postexercise systolic blood pressure
Pulmonary artery response group had an abnormal cardiac re-

wedge pressure sponse during atrial pacing.
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